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We assess the consistency (closure) between solar beam attenuation by aerosols and 
water vapor measured by airborne sunphotometry and derived from airborne in-situ, and 
ship-based lidar measurements during the April 2001 Asian Pacific Regional Aerosol 
Characterization Experiment (ACE-Asia). The airborne data presented here were 
obtained aboard the Twin Otter aircraft. Comparing aerosol extinction cr(550 nm) from 
four different techniques shows good agreement for the vertical distribution of aerosol 
layers. However, the level of agreement in absolute magnitude of the derived aerosol 
extinction varied among the aerosol layers sampled. The a(550 nm) computed from 
airborne in-situ size distribution and composition measurements shows good agreement 
with airborne sunphotometry in the marine boundary layer but is considerably lower in 
layers dominated by dust if the particles are assumed to be spherical. The o(550 nm) 
from airborne in-situ scattering and absorption measurements are about -13% lower than 
those obtained from airborne sunphotometry during 14 vertical profiles. Combining lidar 
and the airborne sunphotometer measurements reveals the prevalence of dust layers at 
altitudes up to 10 km with layer aerosol optical depth (from 3.5 to 10 km altitude) of -0.1 
to 0.2 (500 nm) and extinction-to-backscatter ratios of 59-71 sr (523 nm). The airborne 
sunphotometer aboard the Twin Otter reveals a relatively dry atmosphere during ACE- 
Asia with all water vapor columns < 1.5 cm and water vapor densities w < 12 g/m3. 
Comparing layer water vapor amounts and w from the airborne sunphotometer to the 
same quantities measured with aircraft in-situ sensors leads to a high correlation (r 2 =0.96) 
but the sunphotometer tends to underestimate w by 7%. 
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We assess the consistency (closure) between solar beam attenuation by aerosols and water sufficient areas and times, are the radiative forcings that drive climate processes [e.g. Kaufman et 



Seinfeld el al. [2002]. Of particular interest is the impact of the Asian regional aerosol on 



AATS-14 azimuth and elevation motors, controlled by tracking-error signals derived from a 
2 Measurements quad . ce „ pholodl ode, rotate a tracking head to lock on to the solar beam and keep detectors 

2.1 Airborne Measurements normal to it. The tracking head is mounted outside the aircraft skin to minimize g y 



aircraft during ACE-Asia [Redemann el al., 2002], Univ e r sity of Washington’s Convair-580 research aircraft, AATS-14 provided detailed 
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channels had degraded by 0.9 to 3.2%. Note that 



weighted) radius as large as 1.75 pm. The Ames Airborne Tracking Sunphotometers, AATS-6 fitted by exponentials of the form 



Hence we corrected each individual x p (X) 1 measurement using the wavelength dependent Gassd et al.,[ 2000]). 





Center and is now commercially available. MPLNET [Welton et ai t 2001] is a worldwide into Iwakuni airport, and profiles south of Shikoku Island, just east of Jeju Island, and north of 



2 km. However in many cases the aerosol loading above the ceiling of the Twin Otter is In the vertical profiles of a* and y derived from t p (X)(Figure 6) we generally observe a 





no systematic difference. Since we are using the same method, spectroscopy, and continuum to cases with the largest ^(550 nm), corresponding to frames f and h in Figure 10. We therefore 
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MPL in agreement with AAlb-I4 near tne suriace. 
force agreement with the Nephelelometer+PSAP data. 


scattering and absorption from Nephelometers and PSAP instruments and computed from size obtained with AATS-14 over the ocean around Japan. A common feature is that often x^(499 nm) 




found here [Redememn et at., 2002], The level of agreement found in this closure study and in University of Washington was provided by the Office of Naval Research Grant N000 14-97-1- 
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absorption from Nephelometers and PSAP instruments. 



average horizontal variability of CWV in ACE-Asia flights. 



absorption from Nephelometers and PSAP instruments and computed from size distributions 
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Fig 1 
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